UNCLASSIFIED 


_ AD  NUMBER _ 

AD842185 

LIMITATION  CHANGES 
TO: 

Approved  for  public  release;  distribution  is 
unlimited. 


FROM: 

Distribution  authorized  to  U.S.  Gov't,  agencies 
and  their  contractors; 

Administrative/Operational  Use;  24  JUN  1960. 
Other  requests  shall  be  referred  to  Space  and 
Missile  Systems  Organization,  Los  Angeles  AFB, 
CA . 


_ AUTHORITY 

SAMSO  ltr  28  Feb  1972 


THIS  PAGE  IS  UNCLASSIFIED 


AD842185 


£0. 


no  or  n 


CONVAI  RJASTRONAUTICS 

CONVAIR  DIVISION  or  GENERAL  DYNAMICS  CORPORATION 


00 

a 

< 


ythta  document  la  subject 

tO  BpeCial  export  oontrn^f  an 
•ach  transmittal  to  foreign 
governments  or  foreign 
nationals  may  be  made  only 
vitta  prior  approval  of* 
Hq.SAMSO,  Li.,.  Q*.  p004S 
Attn*  SUSS  , 


■VALUATION  OF  JOINT  STKUfOTI  AND 
FATIOUI  reori  ITII3  or  AM-385  AND  TTP« 
321  CRIS  STAllfLSSS  tTKIL  SPLIGB  PLATB8 

A  A  r 

-5.  ,IQ-,  CONVMR* 


71  2130 


CONVAIR* 

ASTROHMITTS 

JUL_29_1960 

LlbK/\i<Y 


PREPARED  lY^r  i_  YZ'lr**-***^ 

’  0.  P.  Blank 

CHECKED  IY_c^'  P- 

r.  P.  BreAell 


APPROVED  IT 


APPROVED 


■CT- 

r^rP  o  r 

J ! 

hr  «0Vi  1968 

hiiiblBLbu  L  i 


REVISIONS 


CHANCE 


PAAEJ  AFFECTH  » 


~ t - 


FOAM  N0.A-7N-1 


CONVAIR  U 'ASTRONAUTICS 


um 


PAGE 


OBJECT. 


CONCLUSIONS. 


TBST  SPECIMENS .  2 


PROCEDURE. 


RESULTS . .  2 


Fit .  N«„  Tltlt 

1  ULTIMATE  STVTIC  STRENGTH  OP 

WELDED  JOINTS . . . 


Pm 


FATIGUE  LIFE  OP  WELDED  JOINTS. 

JOINT  DRAWING  (A  ft  B)  - 
PUT  SPLICE  PLATE . 


JOINT  DRAWING  (C  ft  D)  - 
END  MILL  SPLICE  PUTE... 


STATIC  STRENGTH  OP  JOIK?  MATERIALS... 


PHOTO  INDEX. 


CONVAlR 


ASTRONAUTICS 


REPORT. 

mi 


78  2138 
1 


EVALUATION  OF  JOINT  STRENGTH  AND  PATIQOE  PROPERTIES  OF 
Ail-' 355  AND  TYPE  321  CRB3  STAINLESS  3TBBL  SPLICE  PLATES 


OBJECT: 

t  • 

.  \ 

\ 

To  determine  the  ambient  temperature  static  joint  strength 
and  fatigue  properties  of  four  combinations  of  two  types  of  splies 
plates  with  two  hardnesses  of  Type  301  stainless  steel  sheet  skin 

materials. 

h 

The  following  joint  combinations  were  evaluated: 


Joint 

Desix  nation 

Splice  Plate 

Stainless  Steel 
Skin  Material 

A 

AM-355 

Type  301  (l/2  H)* 

B 

Type  321  CUES 

Type  301  (l/2  H) 

C 

AM-355 

Type  301  (EFH)1 

D 

CONCLUSIONS: 

Type  321  CRES 

Type  301  (EFH) 

1.  The  combination  of  AM-355  splice  plate  with  Type  301 
(1/2  H)  CUES  sheet  had  approximately  10)1  higher  tensile  strength 
than  the  Type  321  CUES  splice  plate  combination.  Joint  A  tensile 
strength  was  149,000  PSI  ts .  136,000  PSI  for  Joint  B. 

\ 

2.  The  combination  of  either  AM-355  or  Type  321  CUES  splice 
plates  with  Type  301  (EFH)  stainless  steel  sheet  yielded  the 
same  results;  i.e.,  approximately  195,000  PSI. 

3.  In  fatigue  testing,  the  AM-355  splice  joints  started 
to  leak  slightly  earlier  than  the  Type  321  CUES  when  welded 

to  both  hardnesses  of  Type  301  stainless  steel  sheets.  Hewewer, 
the  AM-355  had  a  longer  fatigue  life  than  the  Type  321  CHES  before 
final  failure  occurred. 


*  l/2  H  .  Half  Hard 

I  EFH  -  Extra  Pull  Hard 
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Standard  9* ineh  tiniil*  oonpona  vara  aaehined  af  all  the 
joint  Materia  la,  bath  apliaa  plataa  and  akin  aateriala. 

Tha  joint  apaeinana  vara  tha  atandard  pin-loaded,  38  inah 
latfl  tanaila  apaaiaana.  Jeinta  A  and  B  vara  aada  in  aeaardanea 
vltfc  Fignra  3.  Jaiata  C  and  D  vara  fabriaatad  in  aaaardanaa 
vlth  Fignra  4*  All  joipt  apaaiaana  vara  pradnetian  valdad  at 
Ceavair-Aetronautiea. 

PBOCBDOBI i 

All  atatie*  tooting  vaa  dana  an  tha  200f000  pound  Tinina 
Olaan  Univeraal  Taatiag  Maehina. 

Tha  9»iaeh  tanaila  eonpena  vara  taatad  to  determine  tha 
alaagatian  and  tha  yield  and  ultimate  atrangtha  af  tha  jaint 
aateriala.  Tha  aateriala  vara  taatad  in  bath  tha  longitudinal 
and  tranaverao  grain  direetioae. 


Tha  ultimate  atatie  atrangth  af  jaiata  A,  B,  C,  and  D 
val  determined* 

Tha  rata  af  laading  af  all  atatie  toating  vaa  0.001  ineh 
par  ineh  par  ainuta  (atrain)  up  to  tha  yield  atrangth  and  0.2 
ineh  par  ainuta  (eroaa-head  traral)  to  failure. 

Tha  fatigue  taating  vaa  dana  vith  hydraulic  rana(  eye ling 
tha  apaaiaana  approximately  6  tiaaa  par  ainuta.  Priar  to  eyeling, 
dya  penetrant  vaa  applied  to  the  valdad  jointa.  Tha  valdad  jainta 
vara  viaually  inapaetod  during  lead  eyeling  to  determine  tha 
nuabar  of  isyelea  at  vhieh  the  penetrant  leaked  through  a  eraek 
in  tha  veld*  Lead  eyeling  vaa  than  eantinuod  until  failure. 

Jointa  A  and  B  vara  eyelad  botvaan  0  and  2 ,190  lb/ineh  of  vidth 
of  apaeiaan  (A  ■  01,400  PSI,  B  -  02,400  PSl).  Jointa  C  and  D 
vara  eyelad  betveen  0  and  1800  lb/ineh  of  vidth  of  apaeiaan 
(C  «  53,000  PSI,  D  -  54,000  PSl). 

am 

Jaint  Materiala 


Tha  raaulta  of  tho  atatie  taata  of  tha  jaint  natariala  are 
ahavn  in  Figure  5.  An  attenpt  vaa  aada  to  obtain  a  yield  atrangth 
110,000  P8I.  Hovever,  aa  a  raault  af  heat  treataent,  va  received 
a  yield  atrangth  varying  fron  00  to  90,000  PSI.  Va  do  not  knav 
vhat  affaet  thia  vould  have  on  tho  final  proportion  of  the  joint 
atrength. 
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STATIC  TEST  OF  JOINT  SPECIMENS 

% 

The  resalts  of  ths  static  tsstiof  «f  joint  specimens  art 
shown  in  Figaros  1,  6  and  7.  Uniformity  of  results  was  Tory 
good.  Joints  A  and  B  had  ultimate  strengths  of  149,000  and  130,000 
pounds  per  square  inch,  respectively.  Joints  C  and  D  exhibited 
the  sane  strength  of  105,000  pounds  per  square  inch. 

One  unusual  feature  was  noted.  Joint  D  failed  at  the  seam 
weld  rather  than  the  first  row  of  spots.  The  first  row  of  spots 
sheared  without  deformation  to  the  skin  or  splice  plate  (Figaro  7), 
The  reason  for  this  is  not  known. 


FATIQUE  TEST  OF  WELDED  JOINTS 

The  results  of  the  fatigue  testing  are  shown  in  Figures:  f, 

8  and  9, 

Joints  A  and  B  showed  no  cracking  at  than  1000  and  1300 

cycles  respectively.  Cracking  of  joints  C  and  D  oeeurred  at  not 
less  than  2000  and  3000  cycles  respectively.  The-  321  CUES 
joints  have  performed  better  than  the  AM-355  joints  when  ths 
number  of  cycles  to  first  leak  are  considered.  The  lead  parameter 
for  the  fatigue  testing  was  pounds  per  inch  of  width  of  the  specimen. 
Thus  ninor  variations  in  skin  thickness  (about  0.0005  ineh)  resulted 
in  slightly  different  stress  levels  to  which  the  fatigue  specimens 
were  cycled.  The  maximum  stress  levels  have  been  ealeulated  and 
tabulated  below: 


Joint 

Designation 


Maximum  Stress 
Pound/Square  Inch 


A 

B 

C 

D 


61.400 

62.400 

53.600 

54.600 


This  variation  does  not  appear  to  have  influenced  the  test 
results . 


Two  specimens  of  joint  C  were  not  cycled  to  failure  because 
no  further  useful  information  would  be  obtained  (Figure  2). 

Evidence  of  atmospherie  corrosion  was  noted  on  the  AM-355 
splice  plates  after  one  month's  exposure  to  the  atmosphere. 
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ULTIMATE  STATIC  STRENGTH  OF  VVELDED  JOINTS 

JOINT 

SPLICE 

PLATE 

SKIN  MATERIAL 

ULTIMATE  STRENGTH 
POUNDS/SQUARE  INCH 

A 

• 

AM  355 

301  HALF  HARD  STAINLESS  STEEL 

1+9,000 

148,000 

149,000 

1 50, 000 

151,000 

AVERAGE  14^000 

B 

32ICRES 

301  HALF  HARD  STAINLESS  STEEL 

135,000 

135,000 

136,000 

134,000 

138,000 

AVERAGE  136,000 

C 

AM  35  5 

301  EXTRA  FULL  HARD  STAINLESS 
STEEL 

116,000 

116,000 

111,000 10 

113,000 

114,000 

AVERAGE  115,000 

j)(2.) 

32ICRES 

301  EXTRA  FULL  HARD  STAINLESS 

STEEL 

116,000 

I9%000 

111,000 

1 94,000 

190,000 

AVERAGE  1 15,000 

(1)  LOAD  RATE  WAS  10  TIMES  NORMAL, THEREFORE  VALUE  NOT  INCLUDED  IN  AVERAGE. 

(2)  THIS  GROUP  OF  SPECIMENS  FAILED  AT  THE  HELI ARC  SEAM  WELD, 

INSTE AD  OF  THE  FIRST  ROW  OF  SPOT  WELDS.  FIGURE  1 

fWNMI  n 


r  a  .  a  At*  “n  J  cneu* 
6 .  BlAWK 


MU 


uvito  n 


MTI 


FATIGUE  LIFE  OF  WELDED  JOINTS 


REPORT. 


7E  2139 


FORM  NO.  A706-1 


JOINT  DRAWIM6  (A  ♦  B) 


FLAT  SPLICE  PLATE 


^  0.100 
1  = 


3.5  V 


SPLICE  PLATE 
AM  355  OR  321 
STAINLESS  STEEL 


0.036" 


CONTINUOUS 
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JOINT  DRAWING  (C  9-  D) 
END  MILL  SPLICE  PLATE 
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32! ano  30!  EF  HARD 


301  EF  HARD 


FIGURE  7 


STATIC  FAILURE  OF  JOINTS  C  4  D 


SKIN  MATERIAL 

TYPE  301  (EFH)  STAINLESS  STEEL 
TYPE  301  (EFH)  STAINLESS  STEEL 


SPLICE  PLATE 
C  AM-355 
D  TYPE  321  CRES 
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FIGURE  8 


FATIGUE  FAILURE  OF  JOINTS  A  &  B 


SPLICE  PLATE 
A  AM- 355 
B  TYPE  321  CRES 


SKIN  MATERIAL 

TYPE  301  (l/2  H)  STAINLESS  STEEL 
TYPE  301  (l/2  H)  STAINLESS  STEEL 
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FIGURE  9 


FATIGUE  FAILURE  OF  JOINTS  CAD 


SPLICE  PLATE 
C  AM-355 
D  TYPE  321  CRES 


SKIN  MATERIAL 
TYPE  301  (EPH 
TYPE  301  (EFH 


STAINLESS  STEEL 
STAINLESS  STEEL 
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